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(57)Abstract: 

PROBLEM TO BE SOLVED: To select communication 
equipment of a connection destination in a P2P network 
which impose little burden on a user and can suppress a 
division probability and improve restoration probability 
from division. 

SOLUTION: A peer detection function part 1 1 1 
broadcasts a peer detection message through a transfer 
network 2 to thereby find all communication equipment 
in the P2P network, and the number of connections 
research function part 112 transmits the number of 
connections research request message to each found 
communication equipment through the transfer network 
2. Thus, information on the number of connections of 
each communication network is acquired, and a 
connection destination peer selection function part 113 
compares the number of connections among respective 
communication equipment and selects communication 
equipment with a small number of connections as 
communication equipment of a connection destination. 

Thus, the user does not have to select a peer of the connection destination manually, and the 
number of connections of respective peers is made equal, so that a division probability can be 
suppressed. 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

While establishing the connection in a transfer network layer, it is the communication device 
which constitutes P2P network by establishing the connection in the P2P network layer of the 
high order, 

The communication device discovery function to discover all the communication devices in P2P 
network using broadcasting of a transfer network layer, 

The connection count function to investigate the number of connections of each communication 
device discovered by said communication device discovery function, 

The number of connections of each communication device investigated by said connection count 
function was compared, and it had the connection place communication device optional feature 
as which the number of connections chooses few communication devices as a connection place 
communication device. 

The communication device characterized by things. 
[Claim 2] 

While establishing the connection in a transfer network layer, it is the communication device 
which constitutes P2P network by establishing the connection in the P2P network layer of the 
high order, 

The connection condition monitoring function which supervises a connection connection 
condition with an adjoining communication device, and detects cutting of a connection, 
The communication device discovery function to use broadcasting of a transfer network layer 
and to discover all the communication devices in P2P network when said connection condition 
monitoring function detects connection cutting, 

The connection communication device retrieval function to search all the communication devices 
connected with self-equipment through a direct or indirect connection in P2P network using the 
function of P2P network layer, 

The network fragmentation judging function compares all the communication devices discovered 
by said communication device discovery function with all the communication devices searched 
with said connection communication device retrieval function, will judge as P2P network being in 
a fragmentation condition if both have difference, and judge that is not in a fragmentation 
condition without difference, 

The connection count function in which said network fragmentation judging function investigates 
the number of connections of the communication device which became said difference when it 
judged with P2P network being in a fragmentation condition, 

the connection place as which the number of connections of the communication device used as 
said difference is compared, and the number of connections chooses few communication devices 
as a connection place communication device — a pier — it had the optional feature 
The communication device characterized by things. 
[Claim 3] 

In a communication device according to claim 2, 

When said network fragmentation judging function judged with P2P network not being in a 
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wouH + t 0 nd I° n ' fUr ! her ' * Judged Wh6ther the number of connections of self-equipment 

had th^ h ^ nU T b6r ° f the minimum c °nnections set up beforehand, and when less "t 

each Z 7 reC !, Very fW , Cti ° n ° f tHe minimUm conne ctions which recovers a connection by 
each function according to claim 1. y 

The communication device characterized by things. 
[Claim 4] 

While establishing the connection in a transfer network layer, it is the approach of controlling 

S?°I 0fthe netWOrK the comm unication device which constitutes P2P network by 
estabhsh.ng the connection in the P2P network layer of the high order 

J^nZ^o^r a " Commu nication devices in P2P network using broadcasting of a 

ll^eT^l^ nUmb6r ° f COnneCti ° nS ° f 6aCh ™ ica *°" device 

In^%r e ttr D lwHcrth nS ° f ™ C \ C ™™™*«™ device investigated at said step is compared, 
and the step as which the number of connections chooses few communication devices as a 
connection place communication device is included °ev.ces as a 

bythTngT 6 " 13110 " C ° ntr01 aPPr ° aCh ° f netW ° rk h commun ication device characterized 
[Claim 5] 

While establishing the connection in a transfer network layer, it is the approach restored from 

es'tS ? r f n6tWOrk " —-ication device which constitutes P2P network by 
establishing the connection in the P2P network layer of the high order 

d^ic^ COnditi °" ^ - communication 

The step which uses broadcasting of a transfer network layer and discovers all the 

T^Z C Tl I" n 2 u netW ° rk When Said Step detects connection cutting, 

I llS °, S ? r 63 a " tHe comm "nication devices connected with self-equipment through 

a direct or indirect connection in P2P network using the function of P2P network layer 

III th^or mPare ; al ' the . communication devices discovered by the transfer network layer with 

all the communication devices searched with the P2P network layer, will judge as P2P ne Wk 

being ,n a fragmentation condition if both have difference, and will judge that is not in a 

fragmentation condition if there is no difference 

L H iH WHiCh in u Vestigat f s tne number of connections of the communication device used as 
said difference when ,t judges with P2P network being fragmentation at said step 

Ld 3 it"S er CO " ne u C !l° nS ° f * he communication device used as said difference 'is compared 
conn ec tion P . aS the .number of connections chooses few communication devices as a 

connection place communication device is included 

Iwt~y n t h ~ e "' ent aPPr ° aCh " netW ° rk in tHe «"»««*-*» device 
[Claim 6] 

^^^ n[Mk ^ aPPr ° aCh ° f ^ netW ° rk 3 — munication device 

When it judges with P2P network not being fragmentation at said step, further it judges whether 

-t is less than the number of the minimum connections to which the number of connections of 

ea^Tn Pme T T ^~ h . and ' and when the step which recovers a connec^on by 
each step according to claim 4 is included 

Ihta^eX°Zgs Statement aPPr ° aCh ° f *° " the « "-Won device 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the reinstatement approach from fragmentation of the approach and 
network which control fragmentation of the network in a communication device in the 
communication device equipped with the function restored from fragmentation of the 
communication device which constitutes a peer to peer (Peer-to-Peer-2P) network especially 
the function which controls network fragmentation, and a network, and a list. 
[Background of the Invention] 
[0002] 

Drawin g 1 is drawing showing positioning of P2P network. P2P network is a network of an 
application layer constituted on transfer network layers (IP network etc.). Therefore, constituting 
P2P network means establishing the connection of a transfer network layer, and the connection 
of the P2P network layer of the high order between (the case of a connection mode), and a 
communication device (the following, pier). 
[0003] 

the connection place out of the pier who discovered other piers by broadcasting etc. by the low- 
ranking transfer network layer first, and discovered since a pier constituted P2P network from 
P2P pure system without the server which performs the centralized control of the information 
(the following, a pier information) about a pier — a pier is chosen and the procedure of 
establishing a connection to the selected pier is completed, a connection place — there are an 
approach (following, hand control) which a user chooses manually, and an approach (following, 
automatic system) which a pier chooses automatically as approach of choosing a pier. 
[0004] 

Drawin g 2 is drawing showing the example of the reinstatement from fragmentation and 
fragmentation of P2P network. P2P network which consists of nine piers of A-I — setting — a 
pier — if F breaks away, P2P network will be divided by two. since the communication link with 
some piers becomes impossible by network fragmentation — a pier — the condition mismatching 
of a between, and service provision — the problem of reduction in a pier occurs and the problem 
of deterioration of a quality of service occurs. 
[0005] 

the time of fragmentation occurring — hand control or automatic system — a connection place 

— the reinstatement from a fragmentation condition is tried by choosing a pier and performing 
connection establishment. However, it may be unable to restore for some selected piers, balking 

— a pier — contiguity of F — a pier — E — a pier — although it restores when it connects 
with G — a pier — E — a pier — when it connects with C, a fragmentation condition will 
concatenate. 

[0006] 

There is Winny which is P2P file-sharing software as a system which mounted a part of these 
techniques (nonpatent literature 1, 2 reference). The tree structure participate in a network 
according to the structure of connecting with the node already connected to the Winny network 
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du^erinW aCC ° rd ' ng t0 . " ne Speed the network is optimized according to the structure of 

triX jhefa^r P T? W,th Pi6r ° f tHiS incNnation g ° es ^ ^ the connection 
manSv tZ ZT . T * nrtWwk const ™tion "and control with which a user gives 
manually the node already connected to the Winny network, and means that the latter is 

speed ete reC ° nStrUCtl ° n after neWk instruction with the automatic system based on line 
<^h^^ Heisei 15 retried the Internet 

r m p s "s:i=s nyjnfo ' [August i9 - Heisei 15 r ~ - 

[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0007] 

^hn Cti r P ' a r e C ° ncerni ng th « above-mentioned conventional technique - a pier - there 
[0008] m 3 eCti ° n meth ° d (Hand C0ntr01 ' aUt ° matic System) ' respectively. 

P^VnTJ^T P ' aCe WhiCh ° an be reSt ° red fr ° m fra ^^tation with topology grasp of the whole 

fraLenH V r d6r f ° r Hand COntr °' t0 perform '^statement from control and 

fragmentat.cn of network fragmentation - a piers selection is needed and the burden to a user 

[0009] 

automatic system - a connection place - although selection based on direct service sides 
l*tr a r rS C ' rCUlt b ? d * nd 3 CPU th ~" g h P ut or random selection is perform^* is not 
fra/men^ "TT * reinstateme nt from prevention and fragmentation of network 
fragmentation. Therefore, automatic system is not connected with control of a fragmentation 
[001 0 1 3 improvement in a reinstatement probability. tragmentat,on 

That is, with the conventional technique, if a user burden is large and manually automatic the 
technical problem that control of a network fragmentation probability and improvement n a 
reinstatement probability cannot be aimed at occurs improvement m a 

[Means for Solving the Problem] 
[0011] 

n d t er *l ^7 71 S °! Uti0n acnievemen t of the above-mentioned technical problem this 
invention has the following configurations ' 
[0012] 

ooT^I^V^n^h" deV :ZT Cer r gtW,S inVenti ° n iS 3 COmm "nication device which 
constitutes P2P network by establishing the connection in the P2P network layer of the hieh 
order while establ.sh.ng the connection in a transfer network layer. The communication device 
oflZlZf r !°- , diSC ° V ^ a " com ™nication devices in P2P network using broadcasting 
cLnSnnT "f , aVer * COnnection c °""t function to investigate the number of " 
Wtion Th ^r^ 03 ^ deV ' Ce disc °vered by said communication device discovery 

function. The number of connections of each communication device investigated by said 
connection count function is compared, and it is characterized by having the connection nlac. 

c:Zun n i ,Ca t " H eViCe ° Pti0na ' f6atUre 38 WhiGh tHe nUmber ° f conneTtfons chroses"::' 
communication dev.ces as a connection place communication device. 

!^ t0 th ' S e J ui P me "t - a user - hand control - a connection place - a pier - it is 
not necessary to choose - and - each - a pier's number of connections is equated and since 
a special p.er. a pier w,th extremely many connections, i.e., a pier who is located at the core of 
network T ™ ^ connec *°ns, i.e.. a pier who is located in the 

fraZnt , 3 Wh ° m u PetWOrk fra ^«ntation generates will die if it breaks away a 

6oTnTl°l Pr t a J ty t ° an ^ COntr0 " ed - theref ° re ' the aUtomatic connection planch 
" ret: ^ * "~ " "~ »»— ™* i~ent 
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[0014] 

Moreover, the fragmentation control approach of the network in the communication device 
concerning this invention It is the approach of controlling fragmentation of the network in the 
communication device which constitutes P2P network by establishing the connection in the P2P 
network layer of the high order while establishing the connection in a transfer network layer. All 
the communication devices in P2P network The step discovered using broadcasting of a transfer 
network layer, It is characterized by including the step which investigates the number of 
connections of each communication device discovered at said step, and the step as which the 
number of connections of each communication device investigated at said step is compared, and 
the number of connections chooses few communication devices as a connection place 
communication device. 
[0015] 

according to this approach — a user — hand control — a connection place — a pier it is not 
necessary to choose — and — each — a piers number of connections is equated, and since a 
special pier whom network fragmentation generates will die if it breaks away, a fragmentation 
probability can be controlled, therefore, the automatic connection, place which does not apply a 
burden to a user — a pier — selection becomes possible and the improvement in convenience 
of a user is attained. 
[0016] 

Moreover, the communication device concerning this invention is a communication device which 
constitutes P2P network by establishing the connection in the P2P network layer of the high 
order while establishing the connection in a transfer network layer. The connection condition 
monitoring function which supervises a connection connection condition with an adjoining 
communication device, and detects cutting of a connection, The communication device discovery 
function to use broadcasting of a transfer network layer and to discover all the communication 
devices in P2P network when said connection condition monitoring function detects connection 
cutting, The connection communication device retrieval function to search all the communication 
devices connected with self-equipment through a direct or indirect connection in P2P network 
using the function of P2P network layer, All the communication devices discovered by said 
communication device discovery function are compared with all the communication devices 
searched with said connection communication device retrieval function. The network 
fragmentation judging function will judge as P2P network being in a fragmentation condition if 
both have difference, and judge that is not in a fragmentation condition without difference, The 
connection count function in which said network fragmentation judging function investigates the 
number of connections of the communication device which became said difference when it 
judged with P2P network being in a fragmentation condition, the connection place as which the 
number of connections of the communication device used as said difference is compared, and 
the number of connections chooses few communication devices as a connection place 
communication device — a pier — it is characterized by having an optional feature. 
[0017] 

According to this equipment, a user does not need to detect and judge network fragmentation 
and can be automatically restored from a fragmentation condition. Therefore, the reinstatement 
from the automatic network fragmentation which does not apply a burden to a user is attained, 
and the improvement in convenience of a user is attained. 
[0018] 

Moreover, when said network fragmentation judging function judges with P2P network not being 
in a fragmentation condition in said communication device, further, it judges whether the number 
of connections of self-equipment is less than the number of the minimum connections set up 
beforehand, and when less, it is characterized by having the number recovery function of the 
minimum connections which recovers a connection by each function according to claim 1 . 
[0019] 

When a fragmentation probability increases by balking of a pier etc. even if it does not result in a 
fragmentation condition while according to this equipment a user does not need to detect and 
judge network fragmentation and can be automatically restored from a fragmentation condition, it 
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alma^ Therefore ' the ™™ <* *. reinstatement from 

to 'us r i ^attaine^?nH tK 3 * fragmentation Probability which does not apply a burden 
[0020] ' the ,m P roveme nt in convenience of a user is attained. 

Moreover, the fragmentation reinstatement approach of the network in the communication 

a ™*_. cuttln * of a connection. The step which uses broadcasting of a transfer 
network layer and d,scovers all the communication devices in P2P network when said step 

^IT^ZT"^^ ™ Hbh ~ reh " «" * a communication deuces connected 
P2P ne£o* lave ^ A I Selm I" T '"j"" '"IT Cti ° n h P2P " si "* «- Action of 

[0021] 

^ 2 ^P rove ment .n convenience of a user is attained. attained, and 

atpr a l%urT e it > d T "^T netW ° rk n0t ^'^fragmentation at said step in said 

character^ by including the step which recovers a connection by each ste^ to ehfcn 
[0023] 

i^'srss? the ,mprovement in ° onvanianoa ° f a — - — »»* 

[0024] 

According to this invention, the following effectiveness can be acquired. 

27o^t ZZ^nX^ net :° rk fragmentation cont -' aPP-ach to the communication 

o?™ ^ ^"^7- e S a e c r h~ ^ ^ ~ 3 C ° nneCti ° n PlaCe ~ 3 ^ r " 
pnilatpH an . T , cnoose and each — since a pier's number of connections is 

equated and a spec.al pier dies, a fragmentation probability can be controlled therefore L 
fragmentation and can be automatically restored from a fragmentation condition. TheTeW. the 
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reinstatement from the automatic network fragmentation which does not apply a burden to a 

user is attained, and the improvement in convenience of a user is attained. 

[0027] 

According to the network fragmentation reinstatement approach to the communication device 
list concerning this invention, when a fragmentation probability increases by balking of a pier etc. 
even if it does not result in a fragmentation condition while a user does not need to detect and 
judge network fragmentation and being able to restore from a fragmentation condition 
automatically, it can be detected and restored automatically further again. Therefore, the 
reinstatement from automatic network fragmentation and fragmentation probability control which 
do not apply a burden to a user are attained, and the improvement in convenience of a user is 
attained. 

[Best Mode of Carrying Out the Invention] 
[0028] 

Hereafter, it explains, referring to a drawing about the gestalt of operation of this invention. 
[0029] 

Drawing 3 shows an example of the configuration of the gestalt of operation of the 
communication device which applied the fragmentation control approach of the network of this 
invention, and actuation, and, as for 1a and 1b, a communication device (pier) and 2 are transfer 
networks among drawing. 
[0030] 

Piers 1a and 1b, respectively The network fragmentation control function parts 1 1a and 1 1b, The 
I/O sections 1 2a and 1 2b and Storage 1 3a and 1 3b (however, storage 1 3b is not shown), a 
preparation — further — the network fragmentation control function parts 11a and 11b — a pier 

— the discovery function part 111, the connection count function part 112, and a connection 
place — a pier — it has the optional-feature section 113 — Only the discovery function part 

1 1 1 and the connection count function part 1 1 2 are shown, however — network fragmentation 

control function part 11b — a pier — . 

[0031] 

a pier — the discovery function part 111 — the inside of P2P network — all — a pier is 
discovered using broadcasting of the transfer network (layer) 2. the connection count function 
part 112 — a pier — it discovered by the discovery function part 111 — each — a pier's 
number of connections is investigated, a connection place — a pier — the optional-feature 
section 113 was investigated by the connection count function part 112 — each — a pier's 
number of connections — comparing — a pier with few connections — a connection place it 
chooses as a pier. 
[0032] 

that drawin g 4 indicates the outline of processing of the fragmentation control approach of the 

network of this invention to be — it is — the following and a pier — the side to which 1a 

establishes a connection, and a pier — the actuation at the time of being the side by which 1b is 

established is explained (in addition — usually — a pier — although two or more 1b exists, it 

shall be shown one here). 

[0033] 

<step1> 

(1) a pier — the pier of 1a — in order that the discovery function part 1 1 1 may discover all the 
piers in a network (the same segment) — I/O section 1 2a — a pier — discovery message 
sending — requesting — (2) I/O sections 12a — the transfer network 2 — a pier — transmit a 
discovery message (broadcasting). (3) each — a pier — I/O section 12of 1b b — transfer 
network 2 course — a pier — a discovery message — receiving — (4) I/O sections 12b — a 
pier — the discovery function part 111 — a pier — pass a discovery message. (5) each — a pier 

— the pier of 1b — the discovery function part 111 — self a pier — requesting to I/O 

section 12b to transmit information as a response message, (6) I/O sections 12b transmits a 
response message to the transfer network 2. (7) a pier — the pier who transmitted the 
discovery message — I/O section 1 2of 1a a — each — the response message from pier 1b — 
receiving — (8) — a pier — the discovery function part 111 — a response message — delivery 
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and (9) — a pier — the pier of 1a — the discovery function nart 1 1 1 — a ii u, * 

K£ «- - - - . £ - S in s^r m a 

<step2> 

(1 0) a pier — the connection count function part 1 1 2 of 1 a - from storaee 1 3a - all - a „,v 
- mformat.on - reading appearance - carrying out - (1 1 ) - el h - f J ■ ^ * 
-nyestigate the number of connections of 1 b -I/O section 2. - InT ~ "I ^ t0 
message sending - requesting - (1 2) I/O sections 1 2a - each 

JJSrS^l^r t0 ^ ^ tranSf6r " ^ours a e P a3) eac a\ier - 

-n^^^ a ; d passes * to (?4) 

1 1 9 rtf 1 k ~ ul_ , eacn a P ,er — the connection count function nart 

112 - dete^ and"(197c S o„°n. S :t meSSaee .7 re ° e ' Ving ~ ° 8) oonnTOti °" *"«*°n part 

utsiivery ana iiyj connection count function nart 119 oil 4-u . 

[DOST' 0 " ° f C ° nneCtionS from a P' er «" storage 1 3a ' a " nUmber 

<step3> 

[0036] 

I ™ l£tt2££5$S«>%\ STf ' rt in " r her piers d0 not exist at Ws ~* 

exists a ni er 1 i« j P Participates in a network, since a pier 1 already 

P|er ,s chosen under the present circumstances, piers' 1, 2, and 3 number of connections - all 
[0039] 

(v) if a pier 5 participates in a network since nierc 1 o t ,„j /i u i 

connection places equal to these Wobrs to th J n L ^ already 6X ' Sted ~ two 

is chosen Under the >r*lllr*J 7 nUmber ° f the mmimum connections — a pier 

[0040] 
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pier is chosen. Under the present circumstances, since 3 and a pier's 5 number of connections 
are 2, each piers 1 1 , 2, 3, and 4 number of connections chooses the pier 5 with few connections 
first the remaining piers' 1, 2, 3, and 4 number of connections — all — 3 — it is — etc. — 
carrying out — hurting — any — you may choose — here — a pier — a pier 1 is chosen 
sequentially from the one where a number is smaller. As a result, a pier 1 and a pier 5 will be 
chosen and a connection will be established. 
[0041] 

thus — according to this invention — always — each — a pier's number of connections 

becomes near uniformly — as — a connection place — a pier is chosen. 

[0042] 

Drawin g 6 -8 show an example of the configuration of the gestalt of operation of the 
communication device which applied the fragmentation reinstatement approach of the network of 
this invention, and actuation, and 1a and 1b of a communication device (pier) and 2 are [ a 
transfer network and 3 ] P2P networks among drawing. 
[0043] 

Piers 1a and 1b, respectively The network fragmentation control function parts 11a and 11b, It 
has the I/O sections 1 2a and 1 2b, Storage 1 3a and 1 3b, and the network fragmentation 
reinstatement function parts 14a and 14b. (However, network fragmentation control function part 
11b and storage 13b do not illustrate) further — the network fragmentation reinstatement 
function parts 14a and 14b — the connection condition monitoring function section 141 and a 
pier — the discovery function part 142 and connection — a pier — the retrieval function part 
143, the network fragmentation judging function part 144, the connection count function part 
145, and a connection place — a pier — the optional-feature section 146 it has (only the 
retrieval function part 143 and the connection count function part 145 are shown, however 
network fragmentation reinstatement system function part 14b — a pier — the discovery 
function part 142 and connection — a pier — ) . 
[0044] 

The connection condition monitoring function section 141 supervises a connection connection 
condition with the adjoining pier, and detects cutting of a connection, a pier — the time of the 
connection condition monitoring function section 141 detecting connection cutting, as for the 
discovery function part 142 — the inside of P2P network — all — a pier is discovered using 
broadcasting of the transfer network (layer) 2. connection — a pier — the retrieval function part 

143 — the inside of P2P network — self it has connected through a pier and a direct or 

indirect connection — all — a pier is searched using the function of P2P network (layer) 3. 
[0045] 

the network fragmentation judging function part 144 — a pier — it was discovered by the 
discovery function part 142 — all — a pier and connection — a pier — it referred to the 
retrieval function part 143 — all — a pier is compared, if both have difference, it will judge with 
P2P network being in a fragmentation condition, and if there is no difference, it will judge with it 
not being in a fragmentation condition, moreover, the case where P2P network judges that the 
network fragmentation judging function part 144 is not in a fragmentation condition — further 

self it judged whether a pier's number of connections would be less than the number of the 

minimum connections set up beforehand, and when less, the network fragmentation control 
function part was called, and it has the number recovery function of the minimum connections 
which recovers a connection by the function. 
[0046] 

The connection count function part 145 investigates the number of connections of the pier who 
became said difference, when the network fragmentation judging function part 144 judges with 
P2P network being in a fragmentation condition, a connection place — a pier — the number of 
connections of the pier from whom the optional-feature section 146 became said difference 
comparing — a pier with few connections — a connection place — it chooses as a pier. 
[0047] 

that drawing 9 indicates the outline of processing of the fragmentation reinstatement approach 
of the network of this invention to be — it is — the following and a pier — the side to which 1a 
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e^istd fs^ZSr addlC r r tU3ti0n ^ ° f *» side ^ which 1b is 

shall be shown one here) ^ ~ 3 P ' er ~ a ' th ° Ugh tWO ° r more 1b it 
[0048] 
<ste P 11> 



actuation unbl gWn^6 judges network fragmentation - being shown -****- m 
- the connection condition monitoring function section 141 of 1» — ^ , t P ' er 
** with a pier is detected section 1 41 of 1 a — contiguity — connection 



[0049] 
<step12> 



£° r: „^T;:v; m ~ e^„«^srir nction part i 42 may disoow - *• 

sending - requesting -(3)1/0 sections 1 1 2a 2a ~ a BKr ~ discovery message 

discover message iLJd^t ?^- a £ "e" fTb^V T*"* 3 
network 2 course — a Dier — a h;c™w-„, section 1 ^of 1 b b — transfer 

Pier - the discovery tunc ion pari ?42 - a ofe^ ~ ^7" ~ ^ V ° ' 2t> ~ a 

- the pier of lb discove^ fcnction pa'rt ,42 l^jJl™*™ <® — ■> - a pier 

and (10) - a pier -?he pier of 1a - Z d T 142 ~ 3 reSP ° nSe m6SSage ~ delive ^ 

Pier - write informal ^ Wt '° n part 14 ? ~ a » ~ *e pier from a 

[0050] Allowing all — a pier — information) in storage 1 3a. 

<step13> 

~ 2 ;er-~^ 

connection of ,b - ™ the JXZZZZg Z-T^Z^ ~ ' T " 

retrieval message - I/O sectio^oi ' , , - Zc, T~Z " ~ ™ H ° Emitted the 

receiving - (18) connection - a oier-th. - r , , ?»P°™« message from pier lb - 
- deliver and (1 9) connection - a pier - ^"f """rt 143 - a response message 

the piers that have connected - write infbn^aZ ?Z f5l U3 ~ *" fr ° m *" 
in storage 1 3a information (the following, connection a pier information) 

[0051] 
<step14> 

2 ^ - from storage 13a - 

--(^^r- *L " ^ - ~a - 

h—redand^arr^ 

<step15> 

fragmentation judging function part 1 44 of 1 a — self it i, ,w. i * u P , 6 network 

connections is less than the number of thV^ • J * S whetner a P' er s number of 

[0053] f the m,nimum connections set up in advance. 



[0053] 
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<step16> 

(24) When not less than the number of the minimum connections, end as it is, and when less, call 

network fragmentation control function part 11a mentioned above, and recover the number of 

connections, controlling a network fragmentation probability by the function. 

[0054] 

<step17> 

the actuation when judging with drawin g 8 having difference by step14 — being shown **** - 

- (23) — a pier — the connection count function part 145 of 1a — the difference from storage 
13a — a pier — information — reading appearance — carrying out — (24) — difference in 
order to investigate a piers connection information, connection count message sending is 
requested to I/O section 12a, and (25) I/O sections 12a transmits a connection count message 
to the transfer network 2. (26) difference — I/O section 1 2of pier, for example, 1 b, b receives a 
connection count message via a transfer network, and (27) I/O sections 12b passes a 
connection count message to the connection count function part 145. (28) difference a pier - 

- the connection count function part 145 of 1b — self requesting to I/O section 12b to 

transmit a pier's number information of connections as a response message, (29) I/O sections 
12b transmits a response message to the transfer network 2. (30) the pier who transmitted the 
connection count message — I/O section 12of 1a a — difference — the response message 
from pier 1b — receiving — (31) connection count function part 145 — a response message 
delivery and (32) connection count function part 145 — all difference — write the number 
information of connections from a pier (the number information of the following and connections) 
in storage 1 3a. 

[0055] 
<step18> 

(33) a pier — the connection place of 1a — a pier — the optional-feature section 146 carrying 
out reading appearance of the number information of connections from storage 13a, and 
choosing a pier from the direction with few (34) connections — a connection place determine 
a pier, the case where there are more piers (connection place candidate pier) of the same 
number than the number of the minimum connections, and the number of connections is 
contained in the pier with few connections here — a connection place candidate — which pier in 
a pier — a connection place, especially about whether it chooses and determines, it is not 
specified as a pier (random — you may choose — a pier — you may choose sequentially from 
the one where a number is smaller, or the other approach may be used.). 
[Brief Description of the Drawings] 
[0056] 

[Drawing 1] The explanatory view showing the relation of each network layer in P2P network 
[Drawin g 2] The explanatory view showing the example of the reinstatement from fragmentation 
and fragmentation of P2P network 

[ Drawin g 3] Drawing showing an example of the configuration of the gestalt of operation of the 
communication device which applied the fragmentation control approach of the network of this 
invention, and actuation 

[Drawing 4] The flow chart showing the outline of processing of the fragmentation control 
approach of the network of this invention 

[Drawing 5] The explanatory view showing an example of the P2P network construction process 
at the time of using the fragmentation control approach of the network of this invention 
[Drawing 6] Drawing showing an example of the configuration of the gestalt of operation of the 
communication device which applied the fragmentation reinstatement approach of the network of 
this invention, and actuation 

[Drawin g 7] Drawing showing an example of the configuration of the gestalt of operation of the 
communication device which applied the fragmentation reinstatement approach of the network of 
this invention, and actuation 

[Drawin g 8] Drawing showing the processing when judging with the drawing network 
fragmentation which shows an example of the configuration of the gestalt of operation of the 
communication device which applied the fragmentation reinstatement approach of the network of 
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this invention, and actuation having occurred 

[Description of Notations] 
[0057] 

fri a m ln; c a r munic + ati r: device (pierX 2: A transfer netw ° rk - 3 :p 2p netw ° rk . n*. ■ n^net™,* 

fragmentation control function part, 12a, 12b : The I/O section, 13a, 13b:storage 14a 14b ■ A 
network fragmentation ^reinstatement function part, 111: — a pier - a discovery funct on part a 

IIS^^ST P "V nd * 1 1 3:connecti - ~ * pier - 

section the 141 connection condition monitoring function section and 1 42" — a pier ~ a 

tlZe7»r nCt 7 Par l 143:connection ~ * pier - a retrieval function part, a 144:network 
a Ser-T J* 3 145 —nection count function part, and a 146:connection 

place a pier — the optional-feature section. 

[Tran s lati on done.] 
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(i) f7 1 «s*y (>7-^|:#lnt5. 1 0«*7l4«lO 7*fffi 

L*Vn©-C? x =^#«> 3 ytapSU4v\ (ii) lf72a«iHy h!7-^t#lPt«i:, R 
l^7ns#St50t, U7 1 £5SiK Lt = * * ~> 3 ^ SritSt 5 e (iii) f T 3 # 
*y H7-?K#J«lt5i, «l:tf7 1, 2##St5CT, S^7^«}Lt^^-> 
a ^ Sr fit 3£ -T 5 e 
[ 0 0 3 8 ] 

(i») ^74i«*^7-n#lllt«4,|EKe71 1 2, 3iS#fiLTV>5fci!) 1 

:h,e.3ootf7i>6ft/> 3 ^^.> a ^|ti : ^ U ^2o«)f«J6tf7*i«t5. r OR 
> tfTl, 2, 30a*^^ 9 y»|4it2T«LV>ft6, V>f Ho 2 olrl^ Lt 

[ 0 0 3 9 ] 

(v) l?75#*y H7-^K#Jpt5i, HE f T 1 , 2 , 3 , 4##ftLt^5fc 
«>, -^^4o(Dt•T^t,ft^^ 3 ^^^ 3 v^^ i: ^ bv ^2ooSft^t' , TSrS^-r•^ e - 

[ 0 0 4 0 ] 

(vi) 6 y h V - ? Z> t * KtZ tT T 1 , 2, 3, 4, SWffSLTV^ 
3 » , :hfe5oOl?7^6t/>3*^j/ s VSif LVN 2 o©giK^t"7^I^t5 
. f71, 2, 3, 4©3^^^ a ^JfeHtV»-fixt>3 % If 7 5 O = ^ ^ •> 3 

f± 2 X- & 5 d> , ft ^0 \Z => ^ -> g yt©/>!iv>f7 5 jg |r t5. 890^71, 2 

3, 4© = **Va^*|i£T3-e#LVNfc«> % V*T*,*»Kl.-CfcA<» ^ C T fl f T 
#fO/h$V^^f ) fflCtf7 1?rI«t5 0 gfHt, tf7Ulf75*i«tT = * 

[ 0 0 4 1 ] 

% f T # S ^ $ *x -5 „ 
[ 0 0 4 2 ] 

M^ffO-fl^ttOT, 8f. la, 1 blll«8g (fT) % 2li£I^,h 
P-^,3(lP2P^ ; xh!7-^T*fe5 e 
[ 0 0 4 3 ] 

f T 1 a, 1 bli**,^*^ hI7-*#ifr#)f&Jfi|fiigiSl 1 a, 1 1 b , A ffi * SB 1 2 
a, 1 2 b, Gilt 1 3 a, 13b&tf*5,h!7-*#|gr«|B|8fgg|5l4a, 1 4 b £ 
** (<BU, *y H7-^(f»««ft Sl i bX(Jt|Stt811 3bttB*tf) , § f, 
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\z* y hi7-^^»f«iBaie«?i 4 a, i 4 b «: 3 ^vtm&.$immn 1 4 1 , t* 

t ji & fg sb 1 4 2, ftttirrtt*ttfiB8Bi 4 3, * y v v - 1 a- »r *y £ « fg » 1 4 4, 

= ^IScfiS&figSBl 4 5&t/a^5fefT3l««l6ffl51 4 6 £ *_ T ( {§. U , 

^ .,, }.T7-^^®f^|BSJ^fg^l 4 blCO^Tf4fT9Sji.«lfgSBl 4 2, ggfT^ii 
fg SB 1 4 3£.U ! =i*^v'3 ^3£f8S«£i£SBl 4 5©**IT^5. ) . 
[ 0 0 4 4 ] 

U , v/3 y©§)il-^lllt5„ frf§jl,8£t£SBi4 2j4, =^^^3^«^sm^ 

ffittl 4 a ^SJ*r«r*mLfc>*lw, P 2 P ^ y M7 - ^ I^Oi t*7 J: , 61 

^ y h _ ^ ( jg ) 20^n-K + t^h*fflV^TI8It5. iSfT^^ilSSS 1 4 3 
{4 , P 2 P * y h^-^rtT*g trT£it**fcttrai*Wfc = ***>a >lr^ttggtt 
V»5±lf 7 t, P2P*7f7-^ (JI) 3©«|g§rfflV>T^^i-^. 0 
[ 0 0 4 5 ] 

* y h^-^^ISrflJ^&fgSBl 4 4 {4. tf T 3§ JL 8& fg SB 1 4 2 T?H I $ h fc i ^ 7 i: g 
&L\*TikmWt&U 1 4 3-C&3§£ix7J:£eTi:£ifcitfcL, M # K ^ # # ft J4 P 2 P * s> 
hy-^ds^»r^^-efc5i:fiJ^L, M # # & ft # 8>r # 18 ^ 14 ft i: ¥U 5£ 1" 5 o * 
, * -;/ h 7 - * # »r ¥0 5£ ^ «g SB 1 4 4 14 , P2P*y b^-^tfftfttll-CftV^fltL 
» » Ht§^T03^^->3 v| fctSlJtLfc > s i£ £ T HI o T 

ft ^ a» if ? 2>> ¥!l ^ L , T In] -o T B# 14 ^ y h!7 — *#0r8if&l«tgSB£ri'?TJ ? ttil-, tf> 
« |g »c J; 9 a * * 3 ^Srlslffii-SS^^^^^s ^ftiafcfctBSrttjtTV**.^ 
[ 0 0 4 6 ] 

= ^^->3 >mfflm.mmn i 4 5 « , ^ h!7-^^w*jjfe«ffi»i 4 4 a* p 2 p * y 

h!7-^dS^»T«^t?fe2>i:¥iJSbfc^-&tc, til & m ft t ^ tz t° T <D = * f is s >- £ 

$fcL, =^^->3 y»«5'>4v^7&«ii!Jjfctf7iLTSIRt5. 
[ 0 0 4 7 ] 

5 ( ft *3 , a * v enblitSSStSi 5 , ::t-lilo»^*ttffl!:t5 t ) o 
[ 0 0 4 8 ] 
<stepll> 

HBtt^y H7-^^»Sr«St5*'CO»fft*tti3!», (1) t'Tla^^-** 
»>a y*tteai4t»l.4 1 tt\ B|gtfTi:0=«^^^3V»fiSr^m-t-5c 
[ 0 0 4 9 ] 
<stepl2> 

(2) l?71>Olf7*Jll*»142ll l (H-ir^^^h) t*) <D £ T 

©tTTSr»Jli-5fc«)J- 4 A tti * SB 1 2 a — t7«i^ * — iaHl £ ft IS L . (3) A 
ffl/j»l 2 a 14, fil*y h?-^ 2^tfT*Jl> tSfl ( :/ n — K * -r * h ) 

t5 ( (4) =§- f T 1 b O A W ^ SB 1 2 b 14 , 61*? h 7 - * 2g*Tlf7*fl^ y * 
- v> £ §M1 L , (5) A tti ^ SB 1 2 b »4 , tTT»J!.««6SBl 4 2 — f T 31 JL — 
S-Tc (6) b<Dfc'T3£jL«&1tgSBl 4 2 11, SfT**Sr*E«P^ y * — S> U 

jHfti"5J:5»-Aai^SBl 2b— ftiU (7) Atib^SBl 2 b 14, J& g * y -fc — & £ 
It> 7 2 ^IffitS. (8) t'711,^ 5-t-^?:a§lfclf7.1 a©Affl7JSli 

1 2 ali, ^If7 1 bJi^OSf ^ 7t-i?5rSff L, (9) f7^aitW 1 4 2 C)£ 
«P^yfe-S?fe«L, (10) tf7 1 a Otf7?SftII6»l 4 2 It , 4 7 i> 6 © 7 f 
« (K7, £ tr T « « ) SrEtlgf 1 3 a let tiitf. 
[ 0 0 5 0 ] 
<stepl3> 

(11) f7 1 a©fit'7^f «I6S5 1 4 3 14, g^7tP2P^^-> 3 y|;^L 
TttS^ttm*Wfc««LT^3fT&tt*-*-5fc«>l-» Affi^lSBl 2 a-8^t'7«i 
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*ft«L, (12) Affi*S5l2att, P2P**M7-* 3 - * ft If T 
^Til*"^*^"*"* 0 ( 13 )*^lbOA^aS12b|l, P2P^ 7 h7- 

, (16) AB*»12btt > «t^t-i?|P2Pi| !y H7-n^tt5 (1 

7) &m*Ttkm* sr*-^«rafli L*nf r i « ©a a* as i 2 . i^ibno 

[ 0 0 5 1 ] 

< s t e p 1 4 > 

^ °L^ T J il <D ^ 5 ' ^ 1 4 4tt, ftftttfti 3 ,H4I?7 

I?t W ^ WL ^ (2 15 M *<^* («T, *»*Tft«> 

* It ft. fi # Br Ji % £ b T vn v% t jg -f- 5 o 
[ 0 0 5 2 ] 

<s tepl5> 

■I*" 1 ^ 9 ' (23) 1 1 4 4 tt , ee 7 o 

[ 0 0 5 3 ] 

<s tepl6> 

* ;ffi2f^ 1 1 . *ftm W bT, ^i^^i^, h 

[ 0 0 5 4 ] 

<s tepl7> 

■ 8ttit,pi4m#*5J:|ieLfc» 0 |fl 5 * sl/T8!)i (23) f 7 1 a 

"iXJt (2 e) aatrr. «** 1 b©A W *»i 2 b 12 

; 6^, 7^gST = ^., 3ySa ^ **-**ft«U, (2 7) AfflAfti 

btt ^^^vtimn 4 s^ = *^ 3 ? t-j;«t. (2 

8) «»k71 bO^^V^fHSiS^! 4 5 14, g If T O = * * 3 ^ ft ft « £ 
f^flX?"^^ LTiS<St5i5 ^WM12 b^iU, (2 9) Affi*Sl2b 
^ § (3 0) 

t-y^flL^71 aOA ^gl2al±, MfrlfT 1 b HCJS*^ 
fob, (31) =**^ 9 ^ftM«|fi«l 4 BR:*** y-fc-^ftft^ (32) = ^ 

^V3>*1»*) SrBttSSli 3 a tttiitf. 
[ 0 0 5 5 ] 

< s t e p 1 8 > 

ZZZ . (34) ^^^^O^^^HtVliKtSritj;,, 
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(7y^Ai:iS5Ltt)S< > t* T # ^ © /h £ a> J(g lc it #1 L T t> & < . 5 v> tt: 
[ 0 0 5 6 ] 

[HI ] P 2 P * y h 7 — >fc::}3f*3#*y b!7-;J'JI©BI£fc£^-t-t&91II] 

[12] P 2 P * 2/ h? — ?<OftffibftWTfrb<D'&\B<Dm&7F-rWiWm 

[03] # 3§ 9§ © * :x h!7-^O^^r«)$iJ*jSSr3ifflUfciiftS®OSlg£D^^cD«fi£S 

TJ* ®b f£ <D — 

[@5] *&w<o* hv-t'Dftm&iMjjm&Rii'^tzm&vp 2 p * y y v — ? mm^ 
[06] # is © * ?> h«7 — ^o»wai0-3SrjsfeSr3ifflufca«$iii©iii6©»«©«ij*a 

t/t&f^O — 09 * -J* H 

[07] *&m<D* y h V - * © a-BrS IB* ft £ ® ffl U fciHf HJfe <Dj&n<om&& 

[08] *: 35 W © * y h!7 — *©#Wr«IB#ifcS:aELfcafl^11©3*JS©»l*©*J*2fc. 

[09] *«SO^ y ©^IfaiB * & coMSOffiSSr*i-SftJr0 

[«F-»OttM] 

[ 0 0 5 7 ] 

la, 1 b : (f 7) , 2 : mm* v h V — f * 3^ P2P*? 1 

la, lib :*yM7 — 12a, 1 2 b : A ffl 13a, 13 

b : 14a, 14b : * y h 17 - ? ##r« IB & IS ^ > 1 1 1 : f T 51 JL « !§ SB 

, i i 2 : a^^s'B^acwaiEfcfigas, i i 3 ■■ r mfomtfen. . 1 4 1 = = * * 

>>aV«*E«*ffi», 142:tTT»Jl«IB»» 14 3: g^t'T^f t!6S, 144 
: * y Y !7 - 9 # Wr « £ * tt «5 > 1 4 5 : a^^^aVfltwatfctBWs 1 4 6 : ift «E 5fc * 
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